INTRODUCTION
M O~E than half a century has elapsed smce the last attempt was made by an ichthyologist (Regan, 1906 (Regan, -1908 to summarize knowledge of the distribution of freshwater fishes in Central America. Regan included all of Mexico in his treatment but to do so in this paper would unduly complicate and h~ndicap an understanding of the origin and dIspersal of what may be appropriately called a Middle American fauna (Miller, 1959:195; Hubbs and Miller, 1960:101) .
This fauna, in marked contrast to that of North America (including the Mexican Plateau and the coastal lowlands south to about the Tropic of Cancer), is dominated by the salt-tolerant cyprinodontoids (particularly the poeciliids) and cichlids, and by a diversity of invaders from the sea. These three groups comprise over 75% of the species known to occur in fresh water between the Isthmus of Tehuantepec and Colombia. Within that area there are no minnows, only two suckers, only one North American catfish, and no perches, darters, or sunfisheswhich together comprise the bulk of the North American fauna. The abundant marine element, consisting of almost 40% of the species, include some 57 species that are more or less permanent residents of fresh water-a noteworthy feature of the Middle American fish fauna.
Chiefly in the southern part of Middle America, in Costa Rica and Panama, there is also an abundance of characins and Neotropical catfish families representing, in greatly diluted fonn, a vanguard from the south of the great Amazonian fauna. One characin genus (Astyanax) has succeeded in crossing the whole length of the Middle American bridge to enter Texas, as has the South American cichlid genus Cichlasoma. The South American catfish genus Rhamdia, family Pimelodidae, has moved up the bridge to southern Mexico (across the Isthmus of Tehuantepec), and a few other ostariophysans have progressed part way across Central America. No North American primary freshwater family has succeeded in moving southward beyond Guatemala, but the salttolerant Nearctic gars have managed to reach the Great Lakes basin of Nicaragua-Costa Rica.
AREA COVERED Although the fishes of the southern terminus of Central America represent a transition between the South and Middle American faunas, all the Panamanian region is arbitrarily included since the area of faunal break has not been clearly delimited. The northern boundary, however, has been determined by the nature of the fish fauna to include the Rio Papaloapam on the Atlantic coast and the Rio Tehuantepec on the Pacific versant-essentially the Isthmus of Tehuantepec geological province (Maldonado-Koerdell, 1964 : Fig. 2 ).
The Rio Coatzacoalcos-the large river just south of the Papaloapam that drains the northern slope of the Isthmus of Tehuantepec-harbors a fish fauna characteristic of the ~owland tropical region extending eastward mto the Usumacinta basin of Guatemala. The Papaloapam contains essentially the same fauna but with fewer species-including only one ?f northern origin (Ictiobus bubalus) that IS not also found in the Coatzacoalcos. In striking contrast is the Rio Panuco, the major drainage next to the north of the Papaloapam, which harbors a fish fauna strongly transitional between tropical and temperate types (Darnell, 1962: 351-359) .
The Rio Tehuantepec likewise marks the northern distributional limit for many of the Pacific tropical forms, including the foureyed fishes of the family Anablepidae, the pimelodid catfishes, the Synbranchidae, and most of the cichlids.
DISTRIBUTIONAL AND SYSTEMATIC KNOWLEDGE
Alt~ough both our distributional and systematIC knowledge of the fish fauna of Central America have increased greatly since Regan's work was published, there are still large gaps to be filled. Little is known of the life history and ecology of any of the species -a vacuum that must be filled before we can fully understand the fauna.
Only Mexico and Guatemala have been comparatively well worked, and even in those areas recent collecting has uncovered major ichthyological finds. Most of western Honduras and a large part of northern Nicaragua have yet to be examined by ichthyologists, and even in such small countries as British Honduras and El Salvador exploratory work is needed. Lately a number of ichthyologists have worked in Costa Rica and in the adjoining Great Lakes basin of Nicaragua, and William A. Bussing is completing a doctoral program on Costa Rican fishes.
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With the very recent establishment in Costa Rica of the Organization for Tropical Studies, we may anticipate that our knowledge of Costa Rican fishes will be rapidly advanced. Between 1961 and , Horace G. Loftin collected in those areas of Panama -chiefly east and west of the Canal Zonethat had previously been not at all or very little explored for freshwater fishes. I have examined just enough of his material to recognize that current concepts of distribution and classification of certain fishes occurring near the southern terminus of Central America will need to be considerably revised.
The area treated contains about 456 species of fishes known from fresh and brackish water. This includes 104 freshwater or primary species, 165 secondary species that may tolerate varying degrees of salinity, and some 187 peripheral species-including such kinds as sawfishes, tarpon, anchovies, ariid catfishes, atherinids, gerrids, gobies, and flatfishes. These 187 species are represented by 73 genera in 30 families, whereas the 165 secondary fishes include 34 genera in only 6 families and the 104 primary species are assigned to 43 genera in 10 families (or to 16, if the characins are split). It should be stressed that within some families classified as primary freshwater fishes (i.e., those regarded as strictly confined to fresh water) are species that may be more salt tolerant than are some fishes assigned to the secondary freshwater groups (see, e.g., Darnell, 1962:354; Schwartz, 1964; Marshall, 1965:333) . As Middle American examples may be cited the ubiquitous Astyanax fasciatus, a primary fish that is known to tolerate brackish water, [ctalums furcatus, a frequent invader of water of low salinity in Mexico, and Rhamdia wagneri, the only member of the genus common to South and Middle America and believed capable of dispersing coastwise under favorable salinity conditions (Loftin, pers. comm.).
The major peripheral groups comprise only 5 families (Ariidae, Atherinidae, Gerridae, Eleotridae, and Gobiidae) that contribute 85 species or nearly half of the total. Although some 31 of the 187 peripheral fishes have taken up permanent residence in fresh water, and about 26 additional species spend much of their lives inland from the sea, most members of this group occur only sporadically or temporarily in fresh water (commonly in the early life-history stages) and need not concern us here.
The Middle American fish fauna is marked by great richness and diversity of the Poeciliidae and the Cichlidae, which together comprise 84% (139 species) of the secondary fishes and more than half of the combined primary and secondary groups. The Cyprinodontidae and the pimelodid catfishes of the genus Rhamdia are also numerous in Middle America, but the characins, while comprising an impressive total of 20 genera and 51 species, number fewer than 10 species north of Costa Rica. In general there is a dearth of primary fishes north of the NicaraguanCosta Rican boundary, the reasons for which are explored by Dr. Myers (1966) .
The Gymnotidae, derived from a characin stock, are represented by 5 genera and species south of Nicaragua, but only 2 species of a single genus, Gymnotus, penetrate as far north as Guatemala.
Five South American catfish families-the Auchenipteridae, Ageneiosidae, Trichomycteridae, Callichthyidae, and Loricariidaehave managed to invade the southern part of the isthmus as far as Panama or Costa Rica (Fig. 1) ; but only the loricariids-the largest and probably most specialized of existing catfish families-have numerous representatives there (15 species in 8 genera).
The four-eyed fishes of the family Anablepidae show a curious discontinuous distribution, with one species (Anableps dowi) confined to the Pacific slope from the Rio Tehuantepec basin of Mexico to the Rio Choluteca, Honduras, whereas the other species occur along the Atlantic slope of northern South America (Venezuela to the Amazon).
Our knowledge of the systematics of some of the important groups of Middle American freshwater fishes badly needs overhauling. This is especially true of the cichlids, the last revision of which appeared over 60 years ago (Regan, 1905) . I am aware of at least 12 nominal species in Mexico and Guatemala alone that belong in synonymy, and of 10 in the same area that represent undescribed species. It may be questioned seriously whether the widespread genus Rhamdia comprises 20 species, and certain characins need re-evaluation before relationships and distributions are well understood. Not infrequently, specific names are based solely on unique specimens which bear such revealing 
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Fig. 1. Distributional limits of certain primary and secondary freshwater fishes in Middle America. A single characin (Astyanax fasciatus) and cichlid (Cichlasoma cyanoguttatum), representing the tropical families Characidae and Cichlidae, respectively, reach the U. S. The northern limit of the Neotropical Anablepidae (not shown) is the same as that for the Pimelodidae on the Pacific slope. Of 5 South American catfish families 3 range northward only to Panama (P), the other 2 to Costa Rica (CR). The Ictaluridae (like the Cyprinidae) also occur on the SW coast of Mexico in the Rio Balsas basin. The Nearctic sunfishes (Centrarchidae) and darters (Percidae) range southward into Mexico only to the north of the Tropic of Cancer (just south of 24°); this is as far as nonostariophysan families penetrate Middle America. type localities as "Mexico" or simply "Central America." Proper assignment of names therefore often requires examination of type specimens and these are scattered among the world's museums. Fortunately the poeciliids have recently received a comprehensive review ) that clears the way for intensive studies of this prolific and diversified group. (For a different interpretation of the limits and divisions of Gambusia, see Rivas, 1963.) Ichthyologically the two best-known countries in Central America are Guatemala and Panama and it is instructive to compare the composition of their primary and secondary fishes. Each country contains a comparable total number of species and families, 90 species in 11 families in Guatemala and 100 species in 12 families in Panama. The major difference in composition of the primary fishes occurs in the characins, of which there are only 6 species in 1 phyletic line in Guatemala but 36 species in 6 phyletic lines in Panama. The two countries share only a single species of this group-the ubiquitous Astyanax fasciatus (which can disperse through brackish water)-although they do have four genera in common (Astyanax, Brycon, Hyphessobrycon, and Roeboides) . The other notable difference is the occurrence of 5 South American catfish families in Panama, comprising 20 species, none of which inhabits Guatemala. Gymnotids are also more diverse in Panama, which has .5 genera, only 1 of which reaches Guatemala.
Among the secondary fishes, the situation is reversed: Guatemala has 70 species in 18 genera and 6 families, whereas Panama has only 34 species in 15 genera assigned to 4 families. Here the major difference in COlU-1\IILLER-CENTRAL AMERICAN FISHES   777 position is in the cichlids, of which there are 40 species in Guatemala but only lOin Panama. (These 10 are represented by 3 genera and 7 species that do not occur in Guatemala.) Although the number of poeciliids in these countries is similar-21 species in Guatemala and 17 in Panama-only 3 are shared (Gambusia nicaraguensis, Phallichthys amates, and the ubiquitous Poecilia mexicana) and only 3 additional genera (Alfaro, Brachyrhaphis, and Poeciliopsis) have representatives in each area. Both Guatemala and Panama have 6 species of cyprinodontids. with no species and only the genus Rivulus in common.
The major difference in cichlid development has both historical and ecological bases. the former discussed by Myers (1966) . Cichlids occupy much the same ecological position in the tropics as do the temperate North American sunfishes. They are carnivorous. herbivorous, or omnivorous, inhabit springs. small creeks, and ponds to large rivers and lakes, from coastal lowlands (including mangrove-bordered lagoons) to mountain highlands, where they are scarce; many of the species are important food fishes. As a group they have been able to adapt to a large variety of habitats. Probably the two most important factors limiting their northward dispersal and altitudinal distribution have been temperature and competition. Their maximum flowering in Middle America occurs in the tropical lowland area of southeastern Mexico and northern Guatemala-a region containing the most voluminous rivers of Middle America.
FISH PROVINCES
Most primary freshwater fishes usually can disperse overland only by physiographic changes of the land, lowering of sea level. or anastomosing of river systems during the high water of the rainy season. Consequently, their distributional patterns as a rule rather closely match those of the rna jor hydrographic systems. The presence of a large and diverse drainage basin-such as the Mississippi in North America or the Amazon in South America-provides the focus for the evolution of a major fish fauna.
As here conceived, a fish province is a region that is characterized by groups of associated species that have similar geographic and ecologic ranges. Endemism is marked, and some species and genera are autochthonous. There are very restricted species that live in association with widespread ones. Among the latter are those which, by virtue of particularly broad ecological tolerances, extend beyond the confines of a single province and are members of two or more such assemblages. Of the regions tentatively recognized below, only the Usumacinta Province seems firmly established. The number and precise delimitation of other provinces will require a greater knowledge of the fish fauna than is now available.
Usumacinta Province.-The broad hot lowlands of Tabasco in southeastern Mexico receive the waters of the two largest river systems of Middle America: the Grijalva and the Usumacinta. Although widely separated in their upper courses, once they break out of the Chiapas-Guatemalan highlands they form and are joined by large, slowly-moving waters, of rather uniform flow. In their lower courses these rivers comingle in a maze of bifurcating channels and distributaries. oxbows, marshes, and swamps-providing a large area of productive, permanent fish habitats. The Usumacinta system is the rna jor source of the best-marked fish province in Middle America. It includes the area from the Rio Papaloapam of southeastern Mexico eastward and southward to the Rio Polochic of eastern Guatemala (Fig. 2) . It is separable into two major divisions, the Usumacinta-Grijalva and the PapaloapamCoatzacoalcos, and two lesser ones, the Yucatan Peninsula and the Polochic-Lake Izabal. Excluding the Pacific drainage, this province comprises approximately the northern half of Regan's (1906-08, map 2) provisional Guatemalan Province.
The Usumacinta Province contains well over 200 species in all categories, with 108 species, 29 genera, and 9 families of primary and secondary fishes. Two secondary groups. the cyprinodontoids and the cichlids, comprise approximately 90 species. including a number of endemic and evidently autochthonous genera and a host of endemic species. The province is also distinguished by the large number of marine derivatives (18 species in II genera and 9 families) that have taken up permanent residence in fresh water. Among these are the clupeid Dorosoma anale, the ariid catfish genus Potamarius, a halfbeak (Hyporhamphus mexicanus), the atherinid genera Archomenidia and Xellatherina. the gerrid Diapterus mexican us, eleotrids of the genus Leptophilypnus, the toad fish Batrachoids goldmani, and the blind brotulid Typhliasina pearsei. There is also the blind Furmastix infernal is, of the secondary freshwater family Synbranchidae. These latter two cave-inhabiting species are restricted to the Yucatan Peninsula.
Among the poeciliids are no fewer than 4 genera belonging to 2 subfamilies and 3 tribes (Priapella, Carlhubbsia, Xenodexia and a recently discovered cnesterodontine) that are confined to and evidently evolved within the area. Priapella, with a species each in the Papaloapam, Coatzacoalcos, and Usumacinta basins, is the most widespread of these autochthonous genera (Fig. 3) . Restricted to the province are 23 species in 9 genera that represent all the known tribes of the subfamily Poeciliinae. Included is the distinctive Heterophallus group of the tribe Gambusiini, containing a species each in the Coatzacoalcos, Grijalva, and Usumacinta basins. Of the 11 remaining species of poeciliids, 3 are mollies widely distributed both to the north and south; 2 represent a widespread swordtail and platyfish belonging to a genus (XiPhophorus, Fig. 4 ) that likely originated to the north of the province in the Rio Panuco area; 2 are gambusias (G. yucatana, G. nicaraguensis), ranging, respectively, north and south of the province; I is the widely distributed, salt-tolerant Belonesox belizanus (from near Veracruz south to Costa Rica, Fig. 5) ; another the equally ubiquitous Heterandria (Pseudoxiphophorus) bimaculata (from Veracruz, Mexico to Nicaragua); and 2 are species of Poeciliopsis that are more widespread on the Pacific coast of Middle America.
The cichlids are the most speciose group in the Usumacinta Province but are not as diversified as the poeciliids. There are about 44 species in 2 genera, constituting more than half (53%) of the cichlid fauna of Central America and nearly 60% of the species assignable to the genus Cichlasoma. One monotypic genus, Petenia, is confined to the province, and the distinctive Thorichthys division of Cichlasoma (Miller and Nelson, 1961; Rivas, 1962) has all but 1 of its 8 or 9 MILLER-CENTRAL AMERICAN FISHES 779 Fig. 3 . Distribution of the poeciliid genera Priapella (3 species) and Alfaro (2 species), modified after Rosen and Bailey (1963) . Priapella is an example of an autochthonous endemic in the Usumacinta Province. Except for a crossover in the Tilaran region of Costa Rica, Alfaro is restricted to the Caribbean slope; its known southern limit is near the faunal break between the Middle American and South American faunas. species restricted to the area. Thirty-five of the 44 species are not known to range outside of the province.
Of the remaining 9 species of cichlids 2 (Cichlasoma maculicauda and C. spilurum) occur as far south as Panama and it is noteworthy that one of these (maculicauda) is usually found near the coast and frequently in brackish water; 2 (C. friedrichsthali and C. urophthalmus) range southward to Costa Rica and Nicaragua, and urophthalmus occurs in brackish water and on islands adjacent to the coast (e.g., Isla Mujeres, Quintana Roo); 2 others (octofasciatum and robertsoni) occur southward into northwestern Honduras and octofasciatum ranges north to the vicinity of Veracruz City; Cichlasoma fenestra tum is distributed northward to the Rio Antigua, just north of Veracruz City; C. guttulatum is essentially a Pacific slope species, occurring in the province in the Rio Coatzacoalcos basin; and C. aureum (of the Thorichthys group) ranges southward only to the Rio Motagua of southeastern Guatemala and adjacent Honduras.
Characins are weakly represented, with only 5 species in 4 genera, but I genus (Bramocharax) is shared with Nicaragua and Costa Rica.
There are but 3 northern elements represented by 2 species of Ictiobus, I of Ictalurus, and a single gar, Lepisosteus tropicus, which also occurs along the Pacific slope of Central America and in the Great Lakes-San J nan 132 780 COPEIA, 1966, NO.4 
86°
Xiphophorus Fig. 4 . Distribution of the platyfishes and swordtails, genus Xiphophorus, after Rosen and Bailey (1963) . Of the 8 or 9 recognized species, 1 each is confined to the Rio Papaloapam and Rio Coatzacoalcos basins, 2 (X. helleri and X. maculatus) range westward and southward from the Rio Coatzacoalcos, and the remainder occur north of the area treated herein.
basin of Nicaragua and northern Costa Rica.
The pimelodid catfishes have 7 species, all in the genus Rhamdia; 5 occur only within the province.
There is moderate to strong endemism within the subdivisions of the Usumacinta Province. This is most marked in the Usumacinta-Grijalva division, which contains the largest and most diversified catchment basin. It has 38 endemics out of a total of 67 species of primary and secondary freshwater fishes -or 57%. Five of the 10 strictly freshwater marine derivatives are confined to this division.
In the Papaloapam-Coatzacoalcos division are 45 species of primary and secondary fishes, of which 15 (33 %) are endemic; again, 5 of 10 freshwater peripheral species are restricted to these basins. Within each of the two river systems there are also endemicse.g., among the poeciliids of the genera Priapella, Xiphophorus, and Poeciliopsis, in the cichlids, and in the atherinid genera Archomenidia and Xenatherina.
On the Yucatan Peninsula, endemism involves coastal forms in the families Cyprinodontidae, Atherinidae, and Brotulidae (5 species with I endemic genus, Typhliasina) as much as it does species whose nearest relatives inhabit the adjacent lowlands of southeastern Mexico (4 species, with 1 endemic genus, Furmastix, in the Cyprinodontidae, Poeciliidae, Cichlidae, and Synbranchidae). The fauna is an impoverished one, largely because of the scarcity of surface waters, particularly rivers.
The Polochic-Izabal division has a total of 28 species of freshwater fishes with 6 en-
Complementary distribution of the closely related poeciliid genera Belonesox and Brachyrhaphis, modified after Rosen and Bailey (1963) . The large, predatory Belonesox is a monotypic genus not uncommon in brackish lagoons and may have originated in the Usumacinta Province. Brachyrhaphis is autochthonous in the Isthmian Province, where it is represented by at least 7 species; the disjunct B. hartwegi, described from Chiapas, Mexico, has recently been collected by Rosen in Guatemala and may range as far to the southwest as the Gulf of Fonseca, Honduras. demics belonging to the Poeciliidae and Cichlidae. Four of the 5 peripheral freshwater forms are confined to this drainage, including a representative each of the Ariidae, Atherinidae, Syngnathidae, and Eleotridae. The genera Potamarius and Carlhubbsia are shared with the Usumacinta-Grijalva drainage.
Chiapas-Nicaraguan Province.-Precise delineation of other fish provinces is not possible at this time but some tentative arrangements may be outlined. Extending along the Pacific slope from the basin of the Rio Tehuantepec approximately to the Nicoya Peninsula of extreme western Costa Rica ( Fig. 2) is an area that is essentially equivalent to the Pacific Mexico-Nicaragua Biotic Province of Stuart (1964:356, Fig. 5) , except that the northern part extends into his Tehuantepec Province. The fishes of this region are here referred to the Chiapas-Nicaraguan Province. The area receives much less rainfall than the Caribbean lowlands, has a narrower coastal plain, and its streams are few and of relatively small discharge; many are intermittent.
Not surprisingly, it is marked by an impoverished fauna, with only 8 families, 14 genera, and 30 species of primary and secondary fishes (see Hildebrand, 1925; Carr and Giovannoli, 1950) .
Encompassed within the area is the known Central American range of Anableps dowi; also included is the Pacific distribution of the tropical gar, which very nearly matches that of the cuatro-ojos.
There are only 2 characins, Astyanax fasciatus and Roeboides salvadoris; the latter represents a genus absent from the Usumacinta Province. There is a single gym no tid, ranging from Guatemala to the Gulf of Fonseca. Rhamdia is represented by 4 species, of which 3 appear to be restricted to the area. There are only 2 cyprinodontids, the essentially highland genus Profundulus and the peculiar Oxyzygonectes dowi, a salttolerant species barely entering the province from the south. Poeciliids also are few, 8 species in 5 genera, of which 3 are confined to the province. The absence of Gambusia, so well represented in the Atlantic-Caribbean 782 COPEIA, 1966, NO.4 lowlands of Mexico, is noteworthy. Among the cichlids are 10 species of Cichlasoma, of which 7 are so far only known from this area. There are no distinctive freshwater derivatives of marine groups. The Caribbean fish fauna of Honduras and Nicaragua is still too poorly known to yield adequate interpretations of distributions in the region between the Rio 1Iotagua, southeastern Guatemala, and the Rio San Juan, Nicaragua. Regan (1906-08) simply placed the fishes of this area (as he did of my Chiapas-Nicaraguan Province) in his Guatemala Province.
San Juan Province. -Regan (1906-08) tentatively recognized lakes Managua and Nicaragua and their outlet, the Rio San Juan. as comprising a region characterized by the peculiar cichlid fauna found in the Nicaraguan lakes (Meek, 1907) . Regan called this the San Juan Province. That it spills southward into Costa Rica is indicated by recent collecting near Tortuguero (Caldwell, et aI., 1959) .
The cichlids, though perhaps not quite so speciose as Regan and Meek believed. are nevertheless numerous and diversified. Thev comprise about 16 species in 3 genera, 1 of which-the monotypic Herotilapia-evidently evolved in the area. The genus Neetroplus. which may also be autochthonous. is represented by one species nearly restricted to the region and by another apparently limited to Panama. Nine of the 14 species of Cichlasoma appear to be confined to the province; some are highly specialized, with thick, fleshy lips and blunt teeth; others exhibit rubrism (Meek, 1907) . (Possibly the excessive lip development is sex-limited in one species.) Also characteristic of this province is the genus Bramocharax. with 2 species ranging into Costa Rica: but we now know of an additional species of this genus in the Usumacinta basin of Guatemala. and others mav be discovered in the poorly known interveniTl~ region.
Other characins in the Nicaraguan area include 7 species in 6 genera. of which Bryconamericus and Rhoadsia have species that eithpr range south of NicaraQ'ua or their re1a-tives are southern onlv. Possiblv 4 species of characins are confined to the province. Poeciliids are not numerous, 9 species in 6 genera, none of which is distinctive of the region. Most of the species are wide-ranging. although the recently described Phallichthys tico (Bussing, 1963) is presently known only from the San Juan drainage in Costa Rica: 1 species is possibly restricted to the Grea t Lakes basin (a Poeciliopsis).
The clupeid genus Dorosoma reaches its southern limit in the Nicaraguan lakes. where it is represented by the endemic species D. chavesi. A shark, two sawfishes (P. pectinatus rare), and the tarpon also occur in Lake Nicaragua. One atherinid (M elaniris sardina) is restricted to the Great Lakes. As previously mentioned, this province marks the southern limit of the gars.
Isthmian Province.-The well-watered tropical lowlands lying south and east of Nicaragua include an area with a distinctive biota that has been called the Costa RicaPanama Biotic Province (Stuart, 1964:35-1. Fig. 5 ). This is essentially equivalent to the Isthmus of Costa Rica-Panama Geological Province (Maldonado-Koerdell, 1964:Fig. 2) . Its fish fauna is here designated as the Isthmian Province, following the terminology of Regan (1906-08) . When more data become available the boundaries of the province will need revision since it now includes all of Panama, of which the central and eastern (especially) parts contain fishes with predominantly South American relationships.
The Isthmian Province comprises both a rich and diversified fish fauna. of which the primary and secondary groups are represented by 136 species, 55 genera. and 12 families (or 17 if one splits the Characidae). This is more than twice the number of genera and 30% more species than are found in the Usumacinta Province. Unlike the latter. however. the diversity and abundance of species in the Isthmian area are largely due to penetration of South American fishes. especially among the catfishes. characins. gymnotids and, to a lesser extent. the cichlids. These 4 groups comprise 109 species. 44 genera. and 10 families-of which 53 species. 33 genera. and 5 families (all catfishes) reach their northern limit in the Panamanian section of the province. The characins. gymnotids. and catfishes together make up 60% of the total fauna, and more than 60% of the species in these 3 groups are either restricted to Panama (east of Bocas del Toro and Chiriqui provinces) or range southward and eastward into South America.
Unlike the characins, gymnotids, and cat-fishes (except Rhamdia), the poeciliids show that the area has been a center of noteworthy diversification at various taxonomic levels. There are 9 genera and 25 species, of which 2 genera, 1 subgenus, and 18 species are restricted to the province. The genus Brachyrhaphis (Fig. 5) , closely allied to Gambusia (of which there is only 1 species in the Isthmian region), evidently evolved in the area, for all but 1 of its approximately 9 species are known only from Costa Rica and Panama. Some, like B. cascajalensis, are generally distributed, but most . are restricted to either Costa Rica or Panama, and often to either the Pacific or Caribbean slopes. The genus is evidently more speciose than currently recognized.
N eoheterandria also appears to have originated in the Isthmian region, to which 3 of its 4 species are confined (the fourth inhabits the Caribbean drainage of Colombia). Two of the species occur only in Panama and 1 (N. umbratilis) is found on the Caribbean slope of Costa Rica and adjacent Nicaragua (San Juan basin).
The subgenus Aulophallus of the genus Poeciliopsis is represented by 3 species on the Pacific slope (P. elongata J P. retropinna J and P. sp.), all of rather restricted distribution.
The genus Priapichthys, distributed from Costa Rica to Ecuador, has 3 of its 8 species in the Isthmian region; it may have originated there.
Cyprinodontids are represented by the essentially South American genus Rivuius with 6 species in the assemblage-4 confined to Panama, 1 in both Costa Rica and Panama, and 1 occurring in Costa Rica and Nicaragua. The genus Oxyzygonectes is nearly restricted to the province.
Nineteen of the 24 species of cichlids belong to the genus Cichlasoma. Of these, 10 occur only on either the Pacific or Caribbean slopes of Costa Rica, including 3 that spill over into the adjacent San Juan basin of Nicaragua; 2 are confined to Panama; 3 are generally distributed in both countries; and the remainder occur either to the north (4) or the south (1). This again indicates greater differentiation of Cichlasoma as one moves up Central America from Panama.
Freshwater fishes of marine origin number far fewer than in the Usumacinta assemblage: 8 species in 7 genera and 6 families (versus 18 species in 11 genera and 9 families). (In each case, Agonostomus, Joturus, and Sicydium were not included.) Most of these species, including the more distinctive ones, are confined to Pacific streams: a pipefish (Syngnathus elcapitanensis) in both countries; the goby Guavina micropus in central Panama; 2 eleotrids (Hemieleotris latifasciatus and Leptophilypnus panamensis); and Gobiesox potamius in Costa Rica. On the Caribbean slope are the atherinid Melaniris chagresi (both countries) and Gobiesox nudus, which also occurs in the West Indies and southward to Venezuela.
The region where most typically South American fishes stop and southern Central American ones appear has been investigated by Horace Loftin. He informed me that the transition is approximated by the eastern boundaries in western Panama of the provinces of Bocas del Toro (near Valiente Peninsula) on the Caribbean and Chiriqui (Rio Tabasara) on the Pacific. The southern limit of the genus Alfaro is very close to the proposed faunal break on the Caribbean slope: that boundary also forms the western margin of the Colon-Darien Biotic Province of R van (1963:32) , as based on mammal distribution. The ranges of approximately 12 of the 44 characins, 4 of the 7 species of Rhamdia, 3 of the 6 kinds of Rivulus, 11 of the 26 poeciliids, and 6 of the 24 cichlids are essentiallv restricted to the Costa Rican division as jus't delimited. A careful analysis of the nature and breadth of the transition zone must await the completion of studies now in progress.
A noteworthy aspect of the distributional patterns for freshwater fishes in Panama is that many of the species of the opposite slopes of central Panama are identical or han' their closest relatives in the two regions. Also noteworthy is the great similarity of the faunas of the Pacific slope of Panama (east of the Azuero Peninsula) and that of the Caribbean slope of Colombia-particularly the likeness of the fishes of the Rio Tuira and Rio Atrato (Hildebrand, 1938) .
Chiapas-Guatemalan Highlands. -Fishes are rare in the highlands of Central America much above 1500 m. For example, in Panama Hildebrand found that streams over this elevation were fishless. Probably in this region. to which no north or south temperate fish 784 COPEIA, 1966, NO.4 has gained access, temperature provides an effective barrier to the tropical fauna. This idea gains support by the successful introduction of North American trout into these highland Panamanian waters. Farther north in Central America, waters between 1200 and 2500 m are abundantly and chiefly supplied with representatives of the prim'itive cyprinodontid genus Profundulus (Miller, 1955) . At the higher elevations, generally above 1500 m, this is the only native fish. The area occupied comprises part of an ancient land mass (West, 1964:38) extending from the highlands of Chiapas, "Mexico, eastward across Guatemala into Honduras and beyond. The river systems in this mountainous area are often precipitous and subject to wide fluctuations in flow-thus requiring special adaptations for aquatic organisms. Again, no truly northern (Nearctic) fishes have succeeded in gaining natural access to this highland. Distributional and speciational consideratior', indicate that Profundulus evolved within and spread outward from this land mass.
COM~IENTS ON DISTRIBUTIONAL LIST
The list that follows forms the basis for the preceding analysis. It is derived from my own manuscript check lists of the fishes of Mexico and Guatemala, the literature, and lists or information supplied by others, a<; often indicated by placing these individuals' names in parentheses at the ends of the range statements (see also acknowledgments). Treated first are the primary freshwater fishes, followed by the secondary and peripheral groups. Many brackish-water species are included; subspecies are not included. It i, emphasized that the list is preliminary, since I recognize that those currently working on Central American fishes will see a need for both additions and deletions. For some species, documentation is given from the literature-of which all important references are cited at the end of the paper. An attempt i, made to list the fishes in phylogenetic sequence. Species believed to be new are included since these were considered in the distributional analysis. A number of cichlid, reported by Behre (1928) from Panama (and accepted by Hildebrand, 1938) 1 Not including an unidentified genus and species from Laguna Ocotal, Mexico, known only from females (Miller, 1957:240) . P. formosa (Girard), said to range southward to the Rio Papaloapam (Rosen and Bailey, 1963:54) , is also excluded as I know of no records south of the Rio Panuco system or the coastal Laguna de Tampamachoco near Tuxpan, northern V('racruz (specimens kindly loaned by R. M. Darnell).
Poecilia sulphuraria (Alvarez)
Banos del Azufre, 4 miles W of Teapa, Tabasco, :\Iexico. Poecilia latipinna (Lesueur) Coastal waters of the Atlantic slope from South Carolina to Campeche (near Champoton), :\Iexico. Poecilia petenensis (Gunther) Lake Peten and the Rio Usumacinta basin, Guatemala.
Poecilia velifera Regan
Northern part of the Yucatan Peninsula, including Isla Mujeres. Probably confined naturally to coastal waters of the outer part of the peninsula (Hubbs, 1936:248 Rio Usumacinta basin in Peten, Guatemala (two distinct species). Brachyrhaphis terrabensis (Regan) Pacific slope of Costa Rica and extreme western Panama, at high elevations.
Brachyrhaphis hartwegi Rosen and Bailev
Pacific drainage of Chiapas. l\fexico. and Guatemala (Rosen) . Brachvrhaphis rhabdophora (Regan) Both slopes of Costa Rica.
Rraclrvrhaphis pfJiscopi (Steindachner)
Both slopes of central Panama. Brach),rhaphis punctifer (Hubbs) Atlantic slope of western Panama (Rio Cricamola and vicinity (Caldwell, et al., 1959: 17) .
Carlhubbsia stuarti Rosen and Bailey
Basin of the Rio Polochic and Lake l7ahal. Atlantic slope of eastern Guatemala. Cnrlhubbsia kidderi (Hubbs) ,-\ tlaptic slope from the Rio San Pf'aro ;\fartir and Rio de la Pasion (Vsumacinta basin), Peten, and Alta Vera Paz, Guatemala, northward to the Rio Champoton, Campeche and eastward to the Rio Grijalva 'basin, Tabasco. Mexico. (Caldwell, et al., 1959:26 Atlantic slope of Nicaragua (Great Lakes) and Costa Rica Bussing) . (Caldwell, et al., 1959: 15 Hubbs, 1936:248) . Lutjanus jocu (Bloch and Schneider) Cape Cod (as strays) southward to Florida, the West Indies, and mainland Middle America to Brazil, entering brackish and fresh water (Caldwell, et al., 1959:24) . Lutjanus apodus (Walbaum) Atlantic Ocean from Massachusetts to Bahia, Brazil, entering brackish water. Lutjanus argentiventris (Peters) Pacific coast from Baja California to Peru, entering fresh water (Caballo Blanco, Guatemala, Meek, 1908: 140) .
SYNBRANCHIDAE
Synbranchus marmoratus
Lutjanus colorado Jordan and Gilbert
Pacific coast from Guaymas, Sonora, Mexico to Panama, entering tidal streams. 
CARANGIDAE
Caranx latus
